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Description 
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blood coagulation factor Vila (FV.Ia) *"* antrthrom1 **' effect through reversible inhibition of abated 

Background of ths lnv f r,ti™ 

[0002] Thrombus formation is normally the 

effect of sieving or preventing b,ood "J* a *« uta ** rasc ^ - has the 

£ -—s and i nflammation may a)so J^S^J^^S 

general of the thrombin proceds «^t^ P ^"S2SS^^ ° f faCt ° rX; 

,ntrinsfc Extrinsic 



XII ► xila vil + TF 

x ' ►Xla 

. K ► IXa 
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35 • * Xa P'ajelet Aggregation 
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Prothrombin — ►Thrombin' 
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Rbnnogen ► Fibrin 

Scheme 1; Blood coagulation cascade 
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[0004] Present evidence suooests that th« s ♦ • . 

by a Kunrtz-type protease inhibitor protein ^ 1 faCtor COmp,ex < extrinsi c Pathway) is suooressld 
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system, additional factor Xa is produced via the thrombin-mediated activity of the intrinsic pathway. Thus, thrombin 
plays a dual autocatalytic role, mediating its own production and the conversion of fibrinogen to fibrin. 
[0005] The autocatalytic nature of thrombin generation is an important safeguard against uncontrolled bleeding and 
it ensures that, once a given threshold level of prothrombinase is present, blood coagulation will proceed to completion. 
5 The ability to form blood clots is vital to survival. In certain disease states, however, the formation of blood clots within 
the circulatory system is itself a source of morbidity. It is nevertheless not desirable in such disease states to completely 
inhibit the clotting system because life threatening hemorrhage would ensue. Thus, it is most desirable to develop 
agents that inhibit coagulation by inhibition of factor Vila without directly inhibiting thrombin. 

[0006] In many clinical applications there is a great need for the prevention of intravascular blood clots or for some 

10 anti-coagulant treatment The currently available drugs are not satisfactory in many specific clinical applications. For 
example, nearly 50 % of patients who have undergone a total hip replacement develop deep vein thrombosis (DVT). 
The currently approved therapies are fixed dose low molecular weight heparin (LMWH) and variable dose heparin. 
Even with these drug regimes 10 % to 20 % of patients develop DVT and 5 % to 10 % develop bleeding complications. 
[0007] Another clinical situation for which better anticoagulants are needed concerns subjects undergoing translumi- 

15 nal coronary angioplasty and subjects at risk for myocardial infarction or suffering from crescendo angina. The present, 
conventionally accepted therapy, which consists of administering heparin and aspirin, is associated with a 6 % to 8 % 
abrupt vessel closure rate within 24 hours of the procedure. The rate of bleeding complications requiring transfusion 
therapy due to the use of heparin also is approximately 7 %. Moreover, even though delayed closures are significant, 
administration of heparin after termination of the procedures is of little value and can be detrimental. 

20 [0008] The most widely used blood-clotting inhibitors are heparin and the related sulfated polysaccharides, LMWH 
and heparin sulfate. These molecules exert their anti-clotting effects by promoting the binding of a natural regulator of 
the clotting process, anti-thrombin III, to thrombin and to factor Xa. The inhibitory activity of heparin primarily is directed 
toward thrombin, which is inactivated approximately 100 times faster than factor Xa. Hirudin and hirulog are two addi- 
tional thrombi n-specific anticoagulants presently in clinical trials. However, these anticoagulants, which inhibit thrombin, 

25 also are associated with bleeding complications. Preclinical studies in baboons and dogs have shown that targeting 
enzymes involved at earlier stages of the coagulation cascade, such as factor Xa or factor Vila, prevents clot formation 
without producing the bleeding side effects observed with direct thrombin inhibitors (T. Yokoyama, A.B Kelly, U.M 
Marzec, Hanson SR, S Kunitada, LA Harker, Circulation 92 (1995),485-491; L.A Harker, S.R Hanson, A.B Kelly, 
Thromb Hemostas 74 (1995) 464-472; C.R Benedict, J Ryan, J Todd, K Kuwabara, P Tyburg, Jr. J Cartwright, D. Stern, 

30 Blood 81 (1993, 2059-2066). 

[0009] Specific inhibition of the factor Vlla/TF catalytic complex using monoclonal antibody (International Application 
No. WO920671 1) and a protein such as chloromethyl ketone inactivated FVIIa (International Appl. No. WO9612800 and 
W09747651) is an extremely effective means of controlling thrombus formation caused by acute arterial injury or the 
thrombotic complications related to bacterial septicemia. There is also experimental evidence suggesting that inhibition 

35 of factor Vlla/TF activity inhibits restenosis following ballon angioplasty (L.A Harker, S.R Hanson, J.N Wilcox, A.B Kelly, 
Haemostasis 26 (1996) S1:76-82). Bleeding studies have been conducted in baboons and indicate that inhibition of the 
factor Vlla/TF complex has the widest safety window with respect to therapeutic effectiveness and bleeding risk of any 
anticoagulant approach tested including thrombin, platelet and factor Xa inhibition (LA Harker, S.R Hanson, A.B Kelly, 
Thromb Hemostas 74 (1995) 464-472). 

40 [0010] A specific inhibitor of factor Vila would have substantial practical value in the practice of medicine. In particular, 
a factor Vila inhibitor would be effective under circumstances where the present drugs of choice, heparin and related 
sulfated polysaccharides, are ineffective or only marginally effective. Thus, there exists a need for a low molecular 
weight, factor Vila-specific blood clotting inhibitor that is effective, but does not cause unwanted side effects. The 
present invention satisfies this need by providing factor Vila activity inhibiting derivatives of formula I and by providing 

45 related advantages as well. 

[0011] The compounds of formula I are inhibitors of the blood clotting enzyme factor Vila. The invention also relates 
to processes for the preparation of the compounds of formula I, to methods of inhibiting factor Vila activity and of inhib- 
iting blood clotting, to the use of the compounds of formula I in the treatment and prophylaxis of diseases which can be 
cured or prevented by the inhibition of factor Vila activity such as thromboembolic diseases, and restenosis and the use 

50 of the compounds of formula I in the preparation of medicaments to be applied in such diseases. The invention further 
relates to compositions containing a compound of formula I in a mixture or otherwise in association with an inert carrier, 
in particular pharmaceutical compositions containing a compound of formula I together with pharmaceutically accepta- 
ble carrier substances and auxiliary substances. 

55 Summary of the invention 

[0012] The present invention provides compounds that specifically inhibit factor Vila activity. The compounds of the 
invention have the formula I 
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Rl-A-B-D-En-R2 (() 



wherein 

R1 represents 
hydrogen, 



l^^x^nsSi^tr of which ^ be substituted a substituem se,ected fr ° m the w «■> 

sisung oi K14CO, R15S0 2 and an amino protectinq qtoud 
JO - R12C(0)or 



R13, 
wherein 

R12 



R13 



is selected from the group consisting of alkyl. alkenyl. alkynyl. alkoxy. alkylamino, alkenylamino 
alkynytem.no. alkenyloxy, alkynyloxy. aryl, heteroaryl, heterocycloalkyl, heteroarylalkyl, hetero- 
cycloalkylalkyl, heteroalkyl, heteroalkenyl and heteroalkynyi. which radicals can be substituted. 

is selected from the group consisting of an amino protecting group, hydrogen, alkyl. aryl. aryla- 
Ikyl. heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl. 

R14 and R1 5 ^independently selected from the group consisting of alkyl. aryl. arylalkyl. heteroaryl. heter- 
oarylalkyl. heterocycloalkyl and heterocycloalkylalkyl. 

A is the group A1-A2-A3, wherein 

LToJ^^TL" f 91 fe fTf fr0m ^ 9r ° UP C ° nSiStin9 ° f W"*™- alk * ar y«. arylalkyl. heteroaryl. 
heteroarylalkyl. heterocycloalkyl and heterocycloalkylalkyl. 

L°l 9 ^ 3 ' tT'" , R92 a " d R93 independent| y are selected fr°™ *e group consisting of hydrogen and 
^« a ^lT ^ h- -* heterocydoalky. and heterocy^alk,. 



A1 



A2 



which may be substituted, 
A3 is C(O), 
35 B is the group B1-B2-B3, wherein 
B1 



40 B2 



I^Z^S^ ,S ^ ^ 9rOUP C ° nSlSting ° f hydrogen ' alk * «*• arylalkyl. heteroaryl 

heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl, 

is CR96R97 wherein R96 and R97 are independently selected from the group consisting of hydrogen and 



B3 is C(O), 

D is the group D1-D2-D3, wherein 
D1 



D2 



Le^S 6 ? f^f^ fr ° m ^ 9FOUP C ° nSiSting ° f h y dr °9 en ' arylalkyl, heteroaryl 

heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl, ^ 

is CR81R82 wherein R81 and .R82 are independently selected from the group consisting of hydrogen and 



cloalkylalkyl 
55 D3 isC(O), 

E n is (El-E2-E3) n , wherein 
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n is an integer of from 0 to 3, 

is NR70, wherein R70 is selected from the group consisting of hydrogen, alkyl, aryl, arylaikyl, heteroaryl, 
heteroarylalkyt, heterocycloalky! and heterocycloalkyialkyl," 

is CR71R72, wherein R71 and R72 are independently selected from the group consisting of hydrogen and 
unsubstituted or substituted alkyl, aryl, arylaikyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocy- 
cloalkyialkyl, 

> 

isC(O), 

is selected from the group consisting of NR21R22, OR23 and R24, wherein R21, R22, R23 and R24 are 
independently selected from the group consisting of hydrogen and unsubstituted or substituted alkyl, aryl, 
arylaikyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocycloalkyialkyl, 

15 

and pharmaceutical ly acceptable salts thereof. 

[0013] Preferred are compounds of the formula I 
wherein 

20 

' R1 is R12 CO, wherein R12 is as defined 
A is A1-A2-A3, wherein 

A1 is -IMH-, 

25 A2 is -CR92R93-, wherein R92 is hydrogen and R93 is as defined 

A3 is -CO-, 

B is B1-B2-B3, wherein 

30 B1 is -NH-. 

B2 is -CR96R97-, wherein R96 is hydrogen and R97 is as defined, 
B3 is -CO-, 

D is D1-D2-D3, wherein 

35 

D1 is-NH-, 

D2 is -CR81R82-, wherein R81 is hydrogen and R82 is as defined, 
D3 is -CO-, 

40 E n is (E1-E2-E3) n , wherein 

n is 1 or 2, 
E1 is-NH-, 

E2 is -CR71R72-, wherein R71 is hydrogen and R72 is as defined, 
45 E3 is -CO-, and 

R2 is as defined. 

[0014] Particularly preferred are the above indicated preferred compounds of the formula (I) wherein n is 1 and R2 is 
so NHR22, wherein R22 is as defined. 

[0015] Specific examples of the compounds of the invention include, for example, the compounds listed in Table. 2 
below. 

[001 6] The compounds of the formula I can be prepared by 

55 a1) attaching a compound of the formula Fmoc-E n -OH or Fmoc-D1-D2-COOH, where Fmoc is 9-fluorenylmethox- 
ycarbonyl and E n , D1 and D2 are as hereinbefore defined, to a Rink-amide resin and then cleaving off the protect- 
ing group Fmoc, 

a2) repeating the procedure as described in step a1) above with Fmoc-B1-B2-COOH, 
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a3) repeating the procedure as described in step a1) above with R1-A1-A2-COOH and 

nSi^^r • TT G C ° mPOUnd ° bt3ined aCC ° rdin9 10 ste P s a1 > a3 > above b y ™ans * TFA from the 

resin, where TFA is tnfluoroacetic acid, or wme 

ST^.?^^h? , 'T*? •** ° f Fmoc - Bl - CH (R97)-COOPG, where Fmoc is as defined in step a1) 
M to ii nSirln ♦ defined above except hydrogen, which is substituted with a hydroxycarbonyl group and 

blL?^ 

S^S^^^^ WhSre ° 2 - ° 3 ' En " 1,2 and R8 ° are as def,ned abov ^ to •» free carboxyiic 
acid of the compound obtained in step b2) above by means of a suitable coupling agent. * 
jo b4) cleaving off the Fmoc group, 

Z£ C6 * npound H R 1-A1-A2-COOH in analogy to the above described procedure, and 
b6) cleaving off the compound obtained in step b5) by means of TFA or 

. KSrrs traditional medidna * and deprotecun9 to the ^ — - 

.Detailed Description of th e invention 

[001 7] The present invention provides peptides of the formula I 

R1-A-B-D-E n -R2 (l) 
"n^ M * « SUbSta "^ "« ^e activity of other proteases 

E£S„r£ ^>K here T' th ? te Ti " amin ° add " iS USed in '«* broadest sense t0 mean the twenty naturally occurring 

specific^ v IlS f ^ 96netiC C ° de and *• blocks ° f P rote ^- including uTess 

SSSSS^ZS ° D " amin ° 3CidS> 35 We " 35 ChemiCa " y m0dified amin ° acids sucn - 

IZ * ^ ■° CCUrnn9 am,no acids 0131 are "sual* incorporated into proteins such as norleucine 
and chem.ca ly synthesized compounds having properties known in the art to be characteristic of an amino add £ 

Se ^"h 098 " T"?^ ° f Phen y alanine » P^'-e. which allow the same conformationa, ZSSS, th >ZZ 
Phe or Pro, are included within the definition of "amino acids" and are known to those JZ 
lc J , ^! m ' metlCS are referred t0 herein as ^notional equivalents" of an amino acid Other exam- 

B^l ^r , r in ° addS anal ° 9S are ,iSt6d * Roberts and Vellacci ° Crne Peptides: Analysis SynS 

reS AifbSol oH^ ^ * * ^ ^ " X 1983 ' «"* is -oorpoLed herein £ 

reference). Abbrev.at.ons of ammo aads. am.no acid analogs and mimetic structures used in application are listed in 
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Table 1 

Abbreviations used in the specification 
Compound Abbreviation No. 1 Abbreviation No. 2* 



Alanine 


Ala 


A 


Allyloxycarbonyl 


Alloc 




m-Amidinophenylalanine 


m-Aph 




p-Amidinophenylalanine 


p-Aph 




2-Aminobutyric acid 


2-Abu 




Arginine 


Arg 


R 


Asparagine 


Asn 


N 


Aspartic acid 


Asp 


D 


Benzoyl 


Bz 




Benzyl 


Bzl 




t-Butyloxycarbonyl 


Boc 




t-Butyl 


tBu 




y-Carboxyglutamic acid 


oia 


• 


Cyclohexy! 


unx 




Cyclohexylalanine 


Cha 




Cysteine 


Cys 


C 


2,4-Diaminobutyric acid 


Dab 




2,3-Diaminopropionic acid 


Dap 




Dichloromethane 


DCM 




Diisopropylcarbodiimide 


DIC 




Diisopropyethylamine 


DIEA 




N.N-Dimethylformamide 


DMF 




Dimethylsulfoxide 


DMSO 




9-Fluorenylmethyloxycarbony! 


Fmoc 




Glutamic acid 


Glu 


E 
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15 



20 



25 



30 



35 



40 



45 



Glycine - 

N-Hydroxybenzotriazole 

4-Hydroxymethyl-phenoxy- 
acetic acid 

Isoleucine 

Leucine 

Lysine 

N-Methylimidazole 

N-Methylmorpholine 

2 l 2 l 5,7,&-Pentamethyl- 

chroman-6-sulfonyl 

Ornithine 

Phenyl 

Phenylalanine 
Phenylglycine 
Proline 
Serine 

Tetrahydrofurane 

Tetramethyffluoroforrriarnidino- 

hexafluorophosphate 

Threonine 

Trifluoroacetic acid 
Trityl 

Tryptophan 
Valine 



Giy 
HOBt 

HMPA 

lie 

Leu 

Lys 

NMI 

NMM 

Pmc 

Orn 

Ph 

Phe 

Phg 

Pro 

Ser 

THF 

TFFH 

Thr 

TFA 

Trt 

Trp 

Val 



I 

L 
K 



P 
S 



w 

V 



so 



•Amino adds of D configuration are denoted either by D-prefix using three-letter 
code (eg.. D-Ala, D-Cys, D^Asp, D-Trp) or with lower case letters using the one-letter 
code (a, c, d, w, respectively). 



55 H"L;^ mean ^^-ycarbon^ethy.enamino]- 

phosphate.respeSy tetraflUOr ° b0rate and ^-^benzotnazoM-yD-l.La.S-tetramethyluronium hexafluoro- 

^Ln^n^ 6 ^ ^ tSrm " SPeCifiC " When US6d in reference 10 the inhibiti ° n «* factor Vila activity means that a 
compound of the formula I can .nhibit factor Vila activity ^thout substantially inhibiting the activity of oZs^Sed 
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teases, including plasmin and thrombin (using the same concentration of the inhibitor). Such proteases are involved in 
the blood coagulation and fibrinolysis cascade. 

[0021] As used herein, the term "substituent" refers to any of various chemical groups that is substituted onto the pep- 
tide backbone or side chain of a peptide, peptide analogue, mimetic or organic compound disclosed herein. A substit- 

5 uent can include any of a variety of different moieties known to those skilled in the art (see, for example, Giannis and 
Kolter, Angew. Chem. Int. Ed. Engl. 32:1244-1267 (1993), which is incorporated herein by reference). 
[0022] As used herein, the term "alkyl" is used in the broadest sense to mean saturated or unsaturated, linear, 
branched or cyclic chains of about 1 to 13 carbon atoms. Thus, the term "alky!" includes, for example, methyl, ethyl, n- 
propyl, isopropyl, sec-butyl, 1 -methyibutyl, 2,2-dimethyibutyl, 2-methylpentyl, 2,2-dimethylpropyl, n-pentyl and n-hexyl 

10 groups, alkylene groups, cyclic chains of carbon atoms such cyclohexyl and cydopentyl groups, as well as combina- 
tions of linear or branched chains and cyclic chains of carbon atoms such as a methyl-cyclohexyl or cyciopropyl-meth- 
ylene group. In addition, it should be recognized that an alkyl as defined herein can be substituted with a substituent. 
Similarly, the term "acyl" is used in its broadest sense to mean saturated or unsaturated, linear, branched or cyclic 
chains of about 1 to 1 3 carbon atoms or aryl groups having 5 to 1 3 carbon atoms, which contain a carboxyl group. Thus, 

is the term "acyl" encompasses, for example, groups such as formyl, acetyl, benzoyl and the like. 

[0023] Preferably, the term ..alkyl" means saturated, linear or branched chains of from 1 to 6 carbon atoms, unsatu- 
rated linear or branched chains of from 2 to 6 carbon atoms, or cyclic alkyl groups of from 3 to 6 carbon atoms, preferred 
of from 4 to 6 carbon atoms. From the unsaturated alkyl chains, C 2 -C 6 -alkenyl and C2-C 6 -alkynyl are preferred. 
[0024] Preferably, the term „acyl" means the hereinbefore mentioned saturated or unsaturated, linear, branched or 

20 cyclic chains having the preferred range of carbon atoms, which contain a carboxyl group. 

• [0025] The term "aryl" refers to aromatic groups containing about 5 to 13 carbon atoms and at least one "ring- group 
having a conjugated pi electron system. Preferable, the term „aryT refers to aromatic groups having 6 to 10 carbon 
atoms. Examples of aryls include, for example, phenyl, naphthyl, fluorenyl, biphenylyl groups, and analogues and deriv- 
atives thereof, all of which optionally can be substituted with one or more substituents. The term "arylalkyl" refers to an 

25 alkyl as defined above substituted with one or more, for example two, aryl groups. Suitable aryialkyl groups include ben- 
zyl, phenethyl, diphenylmethyl, diphenylethyl diphenylpropyl, naphthyl methyl, naphtylethyl and the like, all of which 
optionally can be substituted. 

[0026] The terms "heteroalkyl," "heteroaryjalkyt" and "heteroaryl" also are used herein and refer to an alkyl, an aryia- 
lkyl and an aryl, respectively, wherein one or more carbon atoms are replaced with one or more heteroatoms such as 

30 a N, O or S atom. In addition, the term "heterocycloalkyT is used in reference to a cyclic alkyl group that is substituted 
with one or more heteroatoms. Preferably, the term ..heterocycloalkyT means a cycioalkyl group having 3 to 8 carbon 
atoms, of which 1 to 3 are replaced with hetero atoms such a N, O or S atoms. Suitable heteroaryl groups, heteroary- 
lalkyi groups and heteroalkyl groups indude, for example, pyridyi, thienyl, indolyi, imidazolyl, furyl, piperonyl, picolyl, 
pyrrolidinyl, piperidyl, tetrahydrofuryi, morpholinyl, piperazinyl and the like, all of which can optionally be substituted. 

35 [0027] The peptides of the invention can be modified at the N-terminus and/or the C-terminus by reaction with suitable 
reagents or by introduction (or by the presence of) an amino-protecting group or carboxy-protecting group, respectively. 
The N-terminus of a peptide or peptide analog can be chemically modified such that the N-terminus amino group is sub- 
stituted, for example, by an acyl group (for example acetyl, cyclopentylcarboxy, isoquinolylcarboxy, furoyl, tosyl, benzoyl, 
pyrazinecarboxy or other such group), by reaction with an isocyanate, chloroformate, alkylating agent or by introducing 

40 other such group, all of which can be substituted by a substituent as described above. It should be recognized that the 
term "amino group- is used broadly herein to refer to any free amino group, including a primary, secondary or tertiary 
amino group, present in a peptide. In comparison, the term "N-terminus" refers to the cc-amino group of the first amino 
acid present in a peptide written in the conventional manner. 

[0028] The N-terminus of a peptide of the invention can be protected by linking thereto an amino-protecting group. 

45 The term "amino-protecting group" is used broadly herein to refer to a chemical group that can react with a free aminos 
group, including, for example, the a-amino group present at the N-terminus of a peptide of the invention. By virtue of 
reacting therewith, an amino-protecting group protects the otherwise reactive amino group against undesirable reac- 
tions as can occur, for example, during a synthetic procedure or due to exopeptidase activity on a final compound. Mod- 
ification of an amino group also can provide additional advantages, including, for example,. increasing the solubility or 

so the activity of the compound. Various amino-protecting groups are disclosed herein or otherwise known in the art and 
include, for example, acyl groups such as an acetyl, tert-butyloxycarbonyl, allyloxycarbonyl, benzyloxycarbonyl group, 
benzoyl groups, as well as an aminoacyl residue, which itself can be modified by an amino-protecting group. Other 
amino-protecting groups are described, for example, in The Peptides, eds. Gross and Meienhofer, Vol. 3 (Academic 
Press, Inc., N.Y. 1981); and by Greene and Wuts, in Protective Groups in Organic Synthesis 2d ed., pages 309-405 

55 (John Wiley & Sons, New York (1 991 ), each of which is incorporated herein by reference. The product of any such mod- 
ification of the N-terminus amino group of a peptide or peptide analog of the invention is referred to herein as an "N- 
. terminal derivative." 

[0029] Similarly, a carboxy group such as the carboxy group present at the C-terminus of a peptide can be chemically 
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~, are use, in a manner consfct- 

terminus of a peptide can be modified by o^eTte^rJ^^ T P "f 35 Pr6Sent at *• C ' 

mation of an oral ester or by substitution of fte^Zvv t C " term '" US ****** 9 rou P t0 an alcoh °l or aldehyde or by for- 
group. Oral esters are well ^T^ T^ZrZ * ^ 35 3 * iaZO¥ ' or «~ 

ethoxymethyl. isc-propoxymethTand ^ SS^cS^^ ?° UPB 35 meth <«* 
propoxyethyl, isopropoxyethyl and the Hke fte2-Lt I ll™ a "^ye%' Qroups such as methoxyethyl, ethoxyethyl. 
olerM-ylmethyl, Ip^ZxJ^ S^^ ^^T^^^ 1 Qr0UpS SUCh 35 o-methyl-2<>xc-1 ,3-diox- 
y-thiomethyl. C ' a.kylthiomethy. groups such as meth- 

, acetoxymethyl and the like he etho^S^ i "Iff ' ^ ' ^'o^™^ groups such as pivaloyloxymethyl, a- 

acetoxyethyi^e t HC^ToTa^ nT? T" "** * 

such as the 1-(ethoxycarbonyioxy)eth-1-yl group- and the WC r ll? 4 ^"^rbonytoxyjeth-l-yl groups 
1-(memylaminocarbonyloxy)ethO-yi group H 1 4 al W am ' n ooamonyioxv)eth-1- y l group such as the 

reactions (see, for example Greene 22 w„,! 9 I pept ' de ' protect a 9roup a 9ainst undesirable 

ence). The" skilled artisan ^,2 £££ « ^^SlS^ 6 ^ inC ° rP ° r3ted herein by refer " 

-the delTr^^r o?« S^iSi; ^ 'T" « ^ h ^ 
increased stability on the comoound £\* m Z example ;™ e . ,ncor P ora t ,on of one or more D-amino acids can confer 
increase or oecreLthfph^ of one «* »~» ■>«*» acids aiso can 

pound to remain active for only iSortSSSt!!^ f T J 50 ™ 03838 " be desirab,e to allow «» con > 
the compound can a..ow endogenous p^lsesTn an SlSSi ? '° C ^ >oration of °" a - ™re L-amino acids in 
individual's exposure to the acUve comZnH tk JT ' nd,v,dual to d, 9 est compound in vivo, thereby limiting the 
of compound *»? determine me desirab,e characteristics required 

[0032] Acompound of the Tn2££ ^bV^? ' £ eX3mP ' e ' 396 and S^ral health of an individual. 
Example .). Selective mSSSTS a^at^T^ST^ "** ™ < see 

terminus or a C-terminus nati^^^Z 9 ^ 3 9r ° Up pr< * ent ° n an amino acid side ^ or an N- 

or enhanced inhibH^nS^S^S i"erZ aS ^ d "*■*/ 

s^sri^r emp,oyed «- ft r emcai composition ° f a ~ mpound « «» 

• for examole. an ^^77^:1™:!° ™ ™ rB8,n 0r aUer fte ***** °een cleaved from the resin to obtain, 
tions also can be made t , a £E£ VS oTa^™"" 5 TP**? 9 " °W™J. Similar modifica- 

can be amidated. One skMed hto a?^ LnTT ' 9 3 C - terminus flroup. which, for example, 

chemistry. A synthes£ed Tm^L ^T*™ 3 ?° m P OUnd of invention "«"9 solution phase organic 
ance .iquSd chim^S^^^^B^Z? T k ~ athods sucn as r — P^e-high perform- 
charge or hydrophoWcity' o" L impound SmSy "T" 0 " eX3mP ' e - °° ^ Si26 ' 

mass spectrometry (MS) can be used for rh^fl 1 ! methods such as ammo acid sequence analysis or 

[0034] AcompSon of me pTes^irTveS ° f ^ irivention < see *™» »• 

pounds containing various £££££^^ 1\ homogenous composition or as a mixture of com- 

a great deal of control ^2°!^!^ ^ b " ,ty Permitted by the of ^bstituents permits 

stjuent also fences ^^7^^^^^ ^ "** " ^ 

S J S S^tStSET 1 °L the subsiituents exhibit dWerent leve,s - inbi ^ 

Testing the peptides for inhibit aS Z ^ , I d aCCOrdln 9 t0 tne Procedures described in the Examples 
methods, one skilled in the Lrt «n ^£2LS . CCOm P ,,sh H ed usin 9 ma a «ay described in Example 22. Using such 
determine the factor VU S tZ^^l e SES " di8d ° Sed h3rein ' indUdin9 3 m0difica «<>" ^-f. and 

teases involved in coaguSn and fibnnoSiJi h ?^ B " d d ° n0t substantia,| y ^ the activity of other pre- 
dion of the Mh^Tt^SS^^^^ ° f inWbiti0n ° f f3Ct0r V " a (USin9 me same ««"- 
[0037] The followino Tawl Tl t L I ' ° r exam P le ' factor Xa - thrombin and plasmin. 

Example 22) ^ *" faCt ° r V " 3 '"^^ 3CtivitieS ° f selected WW* of the formu.a . (see 
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Table 2 


Factor Vila inhibitory activities of selected compounds of the formula I 




Ki (uM) 


Alloc-pAph-Gtu-Arg-Cha-NH 2 


0.046 


Allylaminocanbonyl-pAph-Glu-Arg-Cha-NH 2 


0.042 


A!loc-pAph-Glu-Arg-Chg-NH 2 


0.238 


AJIoc-pAph-G!u-Dap[-C(=NH)-NH2]-Cha-NH 2 


0.012 


Alloc-pAph-Glu-Ala[3-C(=NH)-NH2hCha-NH 2 


0.03 


Alloc-pAph-G!u-Asn-Cha-NH 2 


0.021 


ANoc-pAph-Glu-Dab-Cha-NH 2 


0.055 


Alloc-pAph-Glu-Dap[-C(=NH)-NH2]-NH 2 


0.26 


A!loc-pAph-GIu-Gly-Cha-NH 2 


0.12 


Alloc-pAph-Glu-Thr(Bzl)-NH-(CH 2 ) 2 -CH(Ph)2 


0.17 


AlloopAprHGIu-Dab-NH-CH r CH2-phenyl 


0.38 


Ailoc-pAph-Glu-Asn-NH-CH r Chx 


0.15 


Alloc-pAph-Giu-2-Abu[4-C(=NH)-CH 3 ]«Cha-NH 2 


0.19 


Alloc-pAph-Glu-Dap[-C(=NH)-CH^Cha-NH2 


0.11 


Alloc-pAph-Glu-Dab[-C(=NH)-NH2]-Cha-NH 2 


0.012 


AIIoc-pAph-Glu-2-Abu[4-CNJ-Cha-NH 2 


0.063 


Alloc-pAph-Glu-A!a[3-CN]-Cha-NH 2 


0.12 


Alloc-pAph-Glu-Asn-(1-naphthyl)-methylamide 


0.031 


Alloc-pAph-Glu-Asn-{ 1 -naphthy!)- 1 -ethylamide 


0.021 


Alloc-pAph-Glu-Asn-(2-naphthyl)-methylamide 


0.027 


AIIoc-pAphKGIu-Asn-(3 t 4-dichlorobenzyl)-amide 


0.026 


Alloc-pAph-Glu-Asn-2-{3-chlorophenyl)-ethylamide 


0.023 


Alloc-pAph-Glu-Arg[N02]-Cha-NH 2 


0.014 


Alloc-pAph-Glu-Cys[Bzi]-Cha-NH 2 


0.026 


Alloc-pAplvGlu-Trp-Cha-NH 2 


0.017 


Alloc-pAph-Glu-Phg-Cha-NH 2 


0.017 


Alloc-pAph-GlLi-Asrv^9-fluorenyi)-amide, or 


0.023 


AHoc-pAph-Glu-Asn-(3,5-ditrifluormethylbenzyI)-amide 


0.033 



[0038] The thrombin-inhibitory activities of the above compounds can be expressed in Ki-values which are between 
500 and 1000 times as high as the above indicated factor Vila inhibitory activities. Also, the factor Xa inhibitory activities 
of the above compounds as determined can be expressed in Ki-values which are at least 100 times as high as the 
above indicated factor Vila inhibitory activities. 

[0039] These results demonstrate that the compounds of the formula I are useful as inhibitors of factor Vila, but do 
not substantially inhibit the activity of factor Xa or serine proteases such as thrombine, which are involved in the process 
of blood coagulation and fibrinolysis. 

[0040] A compound of the invention can be used advantageously as an anticoagulant, which can be contacted with 
a blood sample to prevent coagulation. For example, an effective amount of a compound of the invention can be con- 
tacted with a freshly drawn blood sample to prevent coagulation of the blood sample. As used herein, the term "effective 
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J^2h£ tZ I ., h f C ° mp0Und ° f 1116 inV6nti0n means an amount of a com P° und that inhibits factor 

minVdS J?m ^.■JT ""2? reC09ni2e ^ effeCBVe am ° Unt ° f 3 of *• inventi ° n «" ^ deter- 

£ of . ZnounT mk S ^ ^ ExM »* 22) 0r 0the ™ se known in tna a * ,n view * the disdosed un- 

ity of a compound of the .nvenhon, the skilled artisan also would recognize that an agent such as heparin can be 
replaced wth a compound of the invention. Such a use of a compound of L invention can result, for exampte inTcoS 
saving as compared to other anticoagulants. m a cosi 

dintll dWOn ' 3 , ^ mP ° f Und ° f inV6nti0n °* n 66 administ ered to an individual for the treatment of a variety of 
« l l r 9 ' example. the treatment of a cardiovascular disorder or a complication associated' for 
°H SUr9ery - ^ amP ' eS of ^^i^^ular disorders include restenosis following angioplasty, adult 
^ mU t "° r9an fai ' Ure ' Str ° ke and disseminated intravascular coagulation dottng dSorder 

Examples of related compl.cat.ons associated with surgery include, for example, deep vein and proximal vein thrombo- 
se wh,ch can occur followng surgery. Thus, a compound of the invention is useful as a medicament for eduZ or 
inhibiting unwanted coagulation in an individual. reoucing or 

or ^Lti^^T Und ° f the j n ^ ntion ran inhibit factor V1 ' a activity, such a compound can be useful for reducing 
or nh.bit.ng blood clotting m an .nd,v,dual. As used herein, the term "individual" means a vertebrate, including a mam 
mal such as a human, in which factor Vila is involved in the clotting cascade 

[0043] Blood clotting in an individual can be reduced or inhibited by administering to the individual a therapeutically 

dosfo V f a'ZiunH ^ P ° U ?^ the inVenti ° n - ^ US6d herein ' term "therapeutically ^ve amount" means the 
dose of a compound that must be administered to an individual in order to inhibit factor Vila activity in the individual 

2SIS3r\' ^T tm TV Mm am ° Unt * *. inhibits factor Vila catalytic activj 

25 . m P : 0thr ° mb,nase ° r as a «**»• ^bunit. or indirect^, by inhibiting the assembly of fac 

tor Vila into the p othromb.nase complex, in particular, such compounds can inhibit factor Vila activity with a Ki < 500 

iLSL"? ^ T a c K ' - 50 A ^^""V Active amount can be determined usTng the methods 
descnbed, for example, in Example 22 or otherwise known in the art 

EitL.'l'S Pra K tiCe ° f a ! ,e ? PeuUC meth ° d ° f me inVenti0n ' tne particular dosa 9 e to obtain a therapeutically effec 
fcve amount of a pharmaceutical composition to be administered to the individual will depend on a variety of consider- 

SS^rSSS' f ° r , eXan : P ' e ' ma natUre ° r severi * «* "» d **ase. ^ schedule of administration and the age and 
E ^ araCt . nSt ; C l t 0 ir e ' nd,VidUal - a PP r °P ria te dosage can be established using clinical approaches well 

no orthib ETS 3 ^T" , ha t 9 f ° rmUla R1 *"««W*-«2. The invention further provides a method of reduc- 

Zll^f * 7 3 bl0 ° d d0t in a " indiVidUa ' by administering a therapeutically effective amount of a 

compound of the invention. 

[0045] A compound of the invention generally will be administered to an individual as a composition containing the 
compound and a pharmaceutical^ acceptable carrier. The term "pharmaceutically acceptable carrier" refers to a 
"mposjon that is non-toxic to an individual or has acceptable toxicity as determined by the appropriate 
regulatory agency. As used herein, the term pharmaceutically acceptable carrier encompasses any of the standard 
pharmaceutical earners such as phosphate buffered saline, water, an emulsion such as an oil/water or water/oil emul- 
^"•^ * W ! 0U ? types of wetting agents. Suitable pharmaceutical carriers and their formulations are described 
Z^ZJl T 9 ? c ha : maceutical Sciences . Ed. (Mack Publishing Co.. Easton 1975) which is incorpo- 
rated herein by reference). Such compositions will, in general, contain a therapeutically effective amount of a compound 

IndMduTliuV^S ' SUitab '! iT* " S ° 33 1 ° C ° mpriSe thG Proper doSa 9 e for administration^ 
STn an in^vidua 6 com P ounds <=an be useful as medicaments for inhibiting factor Vila activity and blood clot- 

£21 /fartnr^f ^ Ca " y , aCCe P table c*™* also can include, for example, other mediums, compounds or modifica- 
mTdu ^Ln ™a .nh.bitor that enhances its pharmacological function. A pharmaceutically acceptable 

acT hvdTb n ' ^ TT* an additi ° n SUCh 35 3 Salt formed with an inor 9anic add such as hydrochloric 
oxat £d 17 aa V ho f™ c acid, sulfuric acid or perchloric acid, or with an organic acid such as acetic acid 

SSLSS" T , h 'r ma aad - tartariC add ' ^ aCid ' SUCCinic add or maionic acid - Other pharmaceutically 
acceptable salts include, for example, inorganic nitrate, sulfate, acetate, malate. formate, lactate, tartrate succinate dt- 

ucri t tr^ ' ^ ,ik6 ' inC,Udin9 ' bUt n0t ' imited t0 ' ^ based on the alkaIi and alkaline SSS 
i?JS2 c ^ 7 POtaSSIUm ' Calcium or magnesium, as well as non-toxic ammonium, quaternary ammonium 
morZ *T as ammonium, methylammonium. dimethylammonium. trimethylammonium. teLmethy^aT 

mon.um,ethylammon.um.tnethylammoniumandtetraethylammonium 

i°rnT„ a t EXamP, f ° f t modifications that enhance the pharmacological function of the compound include, for example ■ 

a taS t or SJ^^ST ^ ° 1 1 ° ° 6 6SterSl Preferab ' y ° 1 l ° C * a ' ky ' 6SterS Wherei " the a,k >" 9 rou P S 
Ll^ T,r* * T ^ . • f 6r acceptable esters include . example. C 5 to C 7 cycloalkyl esters and arylalkyl 

reSdr e ,rknS^ from - — — — — ~— 
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[0048] Pharmaceutical^ acceptable modifications also can include, for example, the formation of peptide amides. 
Such amide modifications, which can be effected upon the compounds of the invention, include, for example, those 
derived from ammonia, primary to C 6 dialkyi amines, where the alkyl groups are straight or branched chain, or 
arylamines having various substitutions. In the case of secondary amines, the amine also can be in the form of a 5 or 
5 6 membered heterocycle containing, for example, a nitrogen atom. Methods for preparing such amides are well known 
in the art. 

[0049] In another embodiment of the invention, a compound of the invention can be used in ah assay to identify the 
presence of factor Vila or to isolate factor Vila in a substantially purified form. Preferably, the compound of the invention 
is labeled with, for example, a radioisotope, and the labeled compound is detected using a routine method useful for 
io detecting the particular label. In addition, a compound of the invention can be used advantageously as a probe to detect 
the location or amount of factor Vila activity in vivo, in vitro or ex vivo. 

10050] It is understood that modifications that do not substantially affect the activity of the various embodiments of this 
invention are included within the invention disclosed herein. Accordingly, the following examples are intended to illus- 
trate but not limit the present invention. 

15 

Example 1 

Peptide synthesis procedures and g eneral synthesis procedures 

20 [0051] Starting materials used in the synthesis were obtained from chemical vendors such as Aldrich, Sigma, Fluka, 
Nova Biochem and Advanced Chemtech. During the synthesis, the functional groups of the amino acid derivatives used 
were protected by blocking groups to prevent side reaction during the coupling steps. Examples of suitable protecting 
groups and their use are described in The Peptides, supra, 1981, and in Vol. 9, Udenfriend and Meienhofer ed. 1987, 
which is incorporated herein by reference. 

25 [0052] General solid-phase peptide synthesis was used to produce the compounds of the invention. Such methods 
are described, for example, by Steward and Young (Solid Phase Peptide Synthesis (Freeman & Co., San Francisco, 
1969), which is incorporated herein by reference). 

[0053] Unless indicated otherwise, peptides were synthesized on TentaGei S NH 2 Resin (Rapp Polymere, Tubingen, 
Germany). An acid sensitive linker p-[(R,S)H3-[1^9H-Ruoren-9-yl)-meth^ 

30 acetic acid (Knorr Linker) was coupled to the solid support (Bernartowicz, et. ai, Tetr. Lett 30:4645 (1989); incorporated 
herein by reference). Alternatively, peptides were synthesized on polystyrene resin cross-linked with 1 % divinylben- 
zene modified with an acid sensitive linker (Rink resin) (Rink, Tetr. Lett 28, 3787 (1987); Sieber, Tetr. Lett 28, 2107 
(1987), each of which is incoporated herein by reference). When peptides were synthesized by first coupling the 
sidechain carboxylic acid of a compound of the formula Fmoc-B1-CH(R97)-COOPG to the resin, TentaGei S NH 2 resin 

35 modified by attachment of the HMPA linker was employed. Coupling was performed using N./vT-diisopropylcarbodiimide 
(DIC) in the presence of an equivalent amount of HOBt, with the exception of Alloc-pAph-OH, where 2 equivalents of 
HOBt were used. All couplings were done in either N.N-dimethylformamide (DMF) or DMF:DMSO (1:1 mixture) at room 
temperature (RT). Completion of coupling was monitored by ninhydrin test A second (double) coupling was performed 
where coupling in the first instance was incomplete. 

40 [0054] Deprotection of the Fmoc group was accomplished using 50% piperidine in DMF for 2+10 min. The amount of 
Fmoc released was determined from the absorbance at 300 nm of the solution after deprotection, volume of washes 
and weight of the resin used in the synthesis. 
[0055] The cycle of each coupling was as follows: 

45 



Step 


Action/Reagent 


Solvent 


1. 


0.5 g of functionalized Peptide Resin 




2. 


3 fold-excess amino acid derivative/HOBt/DIC 


4ml DMF 


3. 


Couple (min. 1h) 




4. 


Wash (3x5 ml) 


DMF . 


5. 


Ninhydrin test 




6. 


Deprotection (2+10 min) 






Piperidine/DMF 


5ml 50% 
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Step 


Action/Reagent " ! ~ 


Solvent 


7. 
8. 


Wash (6x5 ml) ~ 

Repeat starting at step 2 


DMF 



thyl ether and the so.id precipitate "CS ^SSTcSS??- pwdp,tatad by 

=rp^^ 

SSrf Po^r 31 r ^ ' nClUded MS. NMR and amino acid 

Solvent Denver System wi^^^ZS^jS^ HPLC ^ ^ing of 126 

Nouveau software) and YMC ODS-AM 4.6x250mm c^um at So „ C ° ntro " ed by Data Station Gold 
[0059] For product purification a samnLnf^ "Icp'Mm n at 230 nm andjow rate 1 ml/min. 
containing 10% to 50% ACN e soTut™^ 

ACRODISC" 13 CR PTFE (Geiman Sdencet^n US * mnn ^ *» ■ 0.45 ™ 

mjected into a semi-preparative C18 column (Vyd ac P^te n 1 f t/rf/ ^ * *"« ***** solu «°n ^ 
t-on Group; Hesperia CA. or YMC ODS-A co^Z^Zl^Ty^cT £ 2 ' BTP ' 022 (22x250mm); The Separa- 
onsocrafcc mixture of 0.1% TFA buffer and ACN Spfc S\ ' ?" Wi,m,n 9 ton ' NC >- The flow rate of a gradient 
TBM GOLD" HPLC (Beckman. System Gold P^mmatS £. TL ^ m-nWn * d USing 3 Beckman "SYS- 
166 controlled by "SYSTEM GOLD" software) E?ut7on o ! ? ^ Pr09ramm able ***** Module 

denting the peak corresponding to the impound undl? 2! * m ° nrt ° red by W detection at 230 nm. After 

SS and MM° 9iCa,,y t6Sted - MS was Performed u"ng a VG SSTlS ? T " ?* C ° mp ° Und CO " ected - 
add.t,on. NMR was performed using a Bruker Avance DPX^nn r ( ^ ,nstrume ' 1ts ) instrument in ES + mode In 
■nDMSO-d 6 (Aldrich). . ruKer Avance DPX 300 instrument For NMR, samples typically were measured 

Example ? 
Synthesis n f AII<v:- pAph_/-> H 

[0060] The same procedure is applicable to A.loc-(D)-pAph-OH 
-*o Alloc-Phe(4-CN)-OH 

S m ' 1M NaOH with addition of 2M NaOH to pH=10 

ton was stirred at 0'C for 1 5 min and'a. RrTSZZ^i^tiT" (PH tept * 1 ° * 2M ^OH). Reac- 
ffiS ??S£% ReCrySta ' iZed fr ° m Et0A ^-- * t0 PH ^ 6XtraCted Et0Ac ( 3 «-s), dried 



75 



20 



25 



30 



35 



45 



50 



55 



Alloc-Phe(4-C(=S)-NH 2 )-OH 

SSi fb^O 4 ^ Rea^ W«^» ml)/B 3 N( 2 0 m,) an* H 2 S was passed 

Alloc-Phe(4-C(=NH)-SCH 3 )-OH • HI 

[0063] 1gofAlloc-Phe(4-C(=S>-NH,ir>Hw=*H- . 

ksp, ovemfeh, « rt. „L, J^^S3^2^"™*r <5 ° ana Me ' 15 "» R«*>n was 
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dine. 

Alloc-pAph-OH 

5 [0064] All of the Alloc-Phe(4-C(=NH)-SCH 3 )-OH • HI above was dissolved in 50 ml methanol with 300 uJ of acetic 
acid and 0.5 g of ammonium acetate was added. Mixture was heated for 3 hours to 55°C, evaporated and 10 ml of ace- 
tone was added. After 2 hours at 0°C, the solid product was filtered, washed with little cold acetone, little cold methanol 
and diethyl ether and dried in vacuum. Yellowish solid, yield 0.53g. 

70 Example 3 

Synthesis of Alloc-pAph-Glu-ArQ-Cha-NH o 

[0065] To 1g of TentaGel S NH 2 resin (substitution 0.26mmo!/g), Knbrr amide linker was attached. According to gen- 
is eral procedures outlined in Example 1 t following protected amino acids were coupled: Fmoc-Cha-OH, Fmoc-Arg(Pmc)- 
OH, Fmoc-Glu(OtBu)-OH and Alloc-pAph. The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) 
for 3 hours and processed as described in Example 1. The crude compound was purified using HPLC as described in 
Example 1 and characterized by MS. (M+H)+: found 729.1, calc. 729.4. 

20 Example 4 

Synthesis of AIM-NH-CO-pAoh-Glu-Aro-Cha-NH 2 

[0066] To 0.5g of TentaGel S NH 2 resin (substitution 0.26mmol/g) f Knorr amide linker was attached. According to gen- 
25 eral procedures in Example 1, following protected amino acids were coupled: Fmoc-Cha-OH, Fmoc-Arg(Pmc)-OH, 
Fmoc-Giu(OtBu)*OH and Fmoc-Phe(4-CN). After. N-terminal Fmoc deprotection, the resin was treated with solution of 
1 mmoi of allyiisocyanate in 3 ml of DMF for 2 hours. The resin was then washed with DMF and triethylamine/pyrid- 
ine(1:2)and treated with saturated solution of H 2 S in pyridine/triethylamine overnight The resin was washed with ace- 
tone and the thioamide resin was reacted with methyliodide (3 ml of 10% solution of methyliodide in acetone) for 6 
30 hours. The methylthioimidate resin was washed with acetone, methanol and treated with solution of 0.2g ammonium 
acetate, 1 00 uJ acetic acid in 3 ml of methanol at 55°C for 3 hours. The resin was washed with methanol, DMF and DCM 
and the peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) for 3 hours and processed as described 
in Example 1, The crude material was purified using HPLC as described in Example 1 and characterized by MS. 
(M+H)+: found 728.3, calc. 728.4. 

35 

Example 5 

Synthesis of AIloc-pAph-Glu-Arq-ChQ-N^ 

40 [0067] To 1g of TentaGel S NH 2 resin (substitution 0.26mmol/g), Knorr amide linker was attached. According to gen- 
eral procedures in Example 1, following protected amino acids were coupled: Fmoc-Chg-OH, Fmoc-ArgfPmcJ-OH, 
Fmoc-Glu(OtBu)-OH and Alloc-pAph. The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) for 
3 hours and processed as described in Example 1. The crude compound was purified using HPLC as described in 
Example 1 and characterized by MS. (M+H)+: found 715.8, calc. 715.4. 

45 

Example 6 

Synthesis of AHoc-(D)pAph-Glu-ArQ-Cha-NH 2 

so [0068] To 1g of TentaGel S NH 2 resin (substitution 0,26mmol/g), Knorr amide linker was attached. According to gen- 
eral procedures in Example 1, following protected amino acids were coupled: Fmoc-Cha-OH, Fmoc-Arg(Pmc)-OH, 
Fmoc-Glu(OtBu)-OH and Alloc-(D)pAph-OH (synthesized according to the same procedure as Alloc-pAph-OH in 
Example 2). The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) for 3 hours and processed as 
described in Example 1. The crude compound was purified using HPLC as described. in Example 1 and characterized 

55 by MS. (M+H)+: found 729.2, calc. 729.4. 
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Examolg 7 



Synthesis of &liaa 2 & B tfcffl^ ^ 

general P^resln^mDte^ (substitution 0.23mmol/g), Knorr amide linker was attache a „ 

I? T ^ th ;° artso,e «br 1 h£S p^ss^^^^P^ »- heaved and depnTctedT^ 

us, 9 HP LC as described in Example 1 - -S^l^i^ 1 ^ ~ ~ was 

Example p 

Synthesis of Mas jiA jztvs ^^ 

[0070] To 0.25g of TentaGel S NIH • / 

^^ST **** 1 ' ^SSS? ^ amide ,inker - s According to 

Boc -NH-BocK)H. Fmoc-Glu(OtBu)-OH and ?h 1 ST C ° UP ' ed: Fmoc ^a-OH. Fmoc^ap(-C(=N- 
TFA/th IO an, S ole (95/5) for 1 hour and process^ Tas de^nbJ^ f P ! ^ deaVed a " d * e P'°^ by mSure 
HPLC as described in Example , ^^^^^ ^ ^ ^ 

Examnte q " 

synthesis pf Aiioc-pAph ^ oapizcteiffliza^a^ 

S P^rLl^ Knorr amide linker was attached. According to 

^mylnaphthyl acetthioimidate in 4ml of SSSS^i ^At i MF "* ^ With so,ution ° f 1 50mg 
was deprotected (1+5 mm) and the N-terminal A^oAnh n2 * h ° Ur - After Washin 9 °MF. the Fmoc qrouo 
by mocture TFA/thioanisole (95/5) for 1 ZTnd p^ets^d^ ^ ^ «~ deaved a " d S 

-d us.ng HP L C as described in Examp.e , « ~ ~ ^ 

35 ExamolP -j n ' 

SMbesis of Alloc-pA pb^AJa ^NHyNH^rh ^ 

« genSl pr^d?rest T Emp! e i ^^0^^°" a26mmol/ 9>. K™rr amide linker was attached Accordino to 
Fmoc-Glu(OtBu)-OH and Alloc-Phei-CN^H ^5 T addS ^ re °° u P ,ed: Fmoc-Cha-OH Fmoc-AlafSSi 
30min) and this solution added toTe ^p^hed °1T ^f^*™* 0*1) was saLrate^t^R^ 
waThe7^ aSh r ^ aC6t0ne and ^SSK^r™ (2:1) - Aft6r — ^^a 2 njng Z 

us,ng HP LC as descnbed in Example , and J^K^S^K JJJ - ^ . 

Example 11 1 • 

Synthesis nf An rr p 



w 



15 



20 



25 



30 



55 
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Example 12 

Synthesis of Alloc-DAph-Glu-Dab-Cha-NH., 

5 [0074] To 0.25g of TentaGei S NH 2 resin (substitution 0.26mmol/g), Knorr amide linker was attached. According to 
general procedures in Example 1, following protected amino acids were coupled: Fmoc-Cha-OH, Fmoc-Dab(Boc)-OH, 
Fmoc-Glu(OtBu)-OH and Alioc-pAph. The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) for 
1 hour and processed as described in Example 1. The crude compound was purified using HPLC as described in 
Example 1 and characterized by MS. (M+H)+: found 673.2, calc. 673.4. 

10 

Example 13 

Synthesis of Alloc-DAph-Glu-AlaO-C^NHVNH.VNHo 

15 [0075] To 0.25g of TentaGei S NH 2 resin (substitution 0.26mmol/g), Knorr amide linker was attached. According to 
general procedures in Example 1, following protected amino acids were coupled: Fmoc-Ala(3-CN)-OH I Fmoc- 
Glu(OtBu)-OH and Alloc-Phe(4-CN)-OH. Mixture of pyridine/triethylamine (2:1) was saturated with H 2 S (RT, 15-30min) 
and this solution added to the resin prewashed with pyridine/triethylamine (2:1). After overnight standing, resin is 
washed with acetone and treated with solution of 20%methyiiodide in acetone overnight Resin was then washed with 

20 acetone and methanol. The resin bound methytthioimidate is then converted to amidine by 3 hour heating (waterbath, 
55°C) of the resin with solution of 10 eq of ammonium acetate in methanol containing 5% acetic acid. After this final 
conversion, the resin was washed with methanol, DMF, DCM. The peptide was cleaved and deprotected by mixture 
TFA/thioanisole (95/5) for 1 hour and processed as described in Example 1 . The crude compound was purified using 
HPLC as described in Example 1 and characterized by MS. (M+H)+: found 533.3, calc. 533.2. 

25 - 
Example 14 

Synthesis of Alloc-pAph-Glu-Glv-Cha-NH ^ 

30 [0076] To 0.1 50g of Rink resin (substitution 0.78mmol/g), after Fmoc-deprotection, the following protected amino 
acids were coupled according to general procedure, described in Example 1: Fmoc-Cha-OH, Fmoc-Gly-OH, Fmoc- 
Glu(OtBu)-OH and Alloc-pAph-OH. The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) for 1 
hour and processed as described in Example 1. The crude compound was purified using HPLC as described in Exam- 
' pie 1 and characterized by MS. (M+H)+: found 630.1 , calc. 630.3. 

35 

Example 15 

Synthesis of Alloc-DADh-Glu-Asn-(-CH r CH r Ph)Glv-NH 2 

40 [0077] For N-substituted glycines, the procedure of Zuckermann et al. (J. Am. Chem. Soc. 1 14:10646(1992), which 
is incorporated herein by reference) was used. 

[0078] To 0.1g of Rink resin (substitution 0.78mmol/g), after Fmoc-deprotection, bromoacetic acid was coupled via 
symmetrical anhydride in DCM/DMF. After 1 0 minutes, the resin was washed with DCM and the coupling repeated once 
more. After washing with DCM and DMF, the resin was treated with 1 M solution of phenethyl amine in DMSO overnight 
45 After DMF washing, the resin was reacted with symmetrical anhydride of.Fmoc-Asn(Trt)-OH in DCM/DMF. 

After Fmoc-deprotection, according to general procedures in Example 1 , following protected amino acids were coupled: 
Fmoc-Glu(OtBu)-OH and Alloc-pAph-OH. The peptide was cleaved and deprotected by mixture TFA/thioanisole (95/5) 
for 1 hour and processed as described in Example 1. The crude compound was purified using HPLC as described in 
Example 1 and characterized by MS. (M+H)+: found 694.9, calc. 695.3 

so . 

Example 16 

Synthesis of Alloc-DADh^Glu.ThrfBzlVNH-CH n-CH ^CHf PhV , 

55 H-Thr(Bzt)-NH-CH 2 -CH 2 -CH(Ph) 2 • HCI 

[0079] 0.62g (2 mmol) of Boc-Thr(Bzi)-OH were dissolved in 10 ml DCM, 2 mmol of triethylamine were added and the 
solution was cooled to 0°C. With stirring, 2 mmol of isobutylchloroformate were slowly added. With cooling bath 



17 



EP 0 987 274 A1 



10 



15 



removed, the solution was stirred for 15 m' 

and stirred at room temperature for 1 hour The' so". Jon ^ * 3 ' ^^P"** amine in 2 ml of DMF were added 

Alloc-pAph-Glu-Thr(Bzi)-NH-CH r CH 2 -CH(Ph) 2 
[0080] To 0 5o Of T^nta/^^l Cmu 

?° Example 17 _ 

Synthesis of Allnr-pAph G|„ Dab-NH.^ .^^ 

solved S d r° teCted ™*NSJRf^ ^ ^'^P^H. The pep- 
rSS, 2 ^ ACN and ^feed. The crude materia l^f ™.hL * A eva P° ral «J. the peptide was dC 
charactenzed by MS. (M+H)+ : found 624.2, calc 624 3 ^ HPLC 35 describe * in Example 1 and 
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35 



Exampte 1fl 
Synthesis of Allor- p i avG^ 



40 



45 



- purified ^ HPLC - W,Xt^^«~ - « 



50 



55 



Example 1Q 



P Knorr amide linker was attached. Fmoc-Asp ( OH) OAIM 
boxy group was activated with O^^ZlT^T T 35 h B «H* 1 8. The d^S 
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Example 2P 

Synthesis of Anoc-DAph-Glu-Asn-NH-CH r CH r Pn 

5 2-(SH2-(S)-AllyloxycarbonylamincH3^^ acid 5-tert-butyl ester 1- 

methyt ester; hydrochloride 

[0084] To 2-(S)-allylc«ycarbonylaminc-3-(4^rbamimidoyl-phenyl)-propionic acid; hydrochloride (3.48 g, 10.6 mmol) 
and 2-(S)-amino-pentanedioic add 5-tert-butyl ester 1-methyl ester; hydrochloride (2.7 g, 10.6 mmol) in 20 ml of DMF 
10 were added at -15 e C TOTU (3.83 g, 1 1.67 mmol) and N-ethylmorpholine (2.7 ml, 21.2 mmol). The mixture was stirred 
for 1 hour and then allowed to warm to room temperature. After evaporation ethyl acetate was added to the residue and 
the organic layer was extracted with aqueous sodium hydrogen carbonate solution, potassium hydrogen sulfate solution 
and water. The organic layer was evaporated. Yield: 2.8 g; (50%), MS 491.3 (M + H)+. 

is 2-(SH2KS>AIIyloxycait)onylamino-3-(4-carbamimidoyl-phenyl)-propiony(amino]-pentanedioic acid 5-tert-butyl ester 

[0085] To 2-(SH2-(S)-AJIyloxycarbonylamino-3-(4-carbamimidoyl-phenyl)-propionylamino]-pentanedioic acid 5-tert- 
butyl ester 1-methy! ester; hydrochloride (3.06 g, 5.8 mmol) in 100 ml of water and 30 ml of THF was added lithium 
hydroxide hydrate (0.49 g, 11.6 mmol). The solution was stirred at room temperature for 12 hours, evaporated and 
20 freeze-dried. The residue was purified by chromatography on Sephadex LH20 employing n-butanol (17): glacial acetic 
acid (1): water (2) as eluent Pure fractions were combined. The solvent was evaporated, the residue was taken up in 
water and the aqueous solution was freeze-dried. Yield: 2.7 g; (97%), MS 477.4 (M + H)+. 

4-(SH2-(S)-AIIyioxycarbony1amino-3-(4-ca^ 
25 carbamoyl)-ethylcarbamoyl)-butyric acid; hydrochloride 
(AJIoc-pAph-Glu-Asn-NH-CHj-CH^Ph) 

[0086] To 2-(SH2^S)-Allyloxycarbonylamino-3-(4-caroamimidoyl-phenyl)-propiony1amino]-pentanedioic acid 5-tert- 
butyl ester (48 mg, 0.1 mmol) and 2-(S)-Amino-N1-phenethyl-sucxinamide; hydrochloride (27 mg, 0.1 mmol) in 5 ml of 
30 DMF were added at 0°C HATU (39 mg, 0.1 mmol) and collidine (24.2 mg, 0.2 mmol). The mixture was stirred for 1 hour 
and then allowed to warm to room temperature. After evaporation the residue was purified by chromatography on 
Sephadex LH20 employing n-butanol (17): glacial acetic acid (1): water (2) as eluent Pure fractions were combined. 
The solvent was evaporated, the residue was taken up in water and the aequous solution was freeze-dried. Yield: 45 
. mg; (66%), MS 638.4 (M + H)+. 

35 

Example 21 

Synthesis of Alloc-pAph-Glu-Asn-NH-(3-chlorobenzvh 

40 [0087] To 2-(S)-[2-(S)-AllyloxycarbonylamincH3-(4-carbam acid 5- tert- 

butyl ester (50 mg, 0.105 mmol) and 2-(S)-Amino-N1-(3-chlorobenzyl)-succinamide; trifluoroacetate (6Tmg, 0.16 mmol) 
in 5 ml of DMF were added at 0°C TOTU (36 mg, 0.1 1 mmol) and N-ethylmorpholine (57 uJ, 0.4 mmol). The mixture was 
stirred for 1 hour and then allowed to warm to room temperature. After evaporation the residue was purified by chroma- 
tography on Sephadex LH20 employing n-butanol (17): glacial acetic acid (1): water (2) as eluent Pure fractions were 

45 combined. The solvent was evaporated, the residue was taken up in water and the aequous solution was freeze-dried. 
Yield of 4-(S)-[2-(S)-aIlyloxycarbony1amincH3-^ 

robenzylcarbamoyl)-ethylcarbamoyl)-butyric acid (Alloc-pAph-Glu-Asn-NH-(3-chlorobenzyl): 28 mg; (41%), MS m/z 
658.3 (M + H)\ 

so Example 22 

Determination of Ki for FVHa inhibitor 

[0088] The inhibitory activity (Ki) of each compound towards factor Vila/tissue factor activity was determined using a 
55 chromogenic assay esentially as described previously (Ostrem J A, Al-Obeidi F, Safar P, Safarova A, Stringer S K, Patek 
M, Cross M T, Spoonamore J, LoCascio J C, Kasireddy P, Thorpe D S, Sepetov N, Lebi M, Wildgoose P, Strop P, Dis- 
covery of a novel, potent, and specific family of factor Xa inhibitors via combinatorial chemistry. Biochemistry 
1998,37,1053-1059). Kinetic assays were conducted at 25 °C in half-area microtiter plates (Costar Corp., Cambridge, 
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is T^TSfz T^zs^srrr ? 50) - A *»* assay — - * 25 - *»- *** 

DMSO/TBS-PEG buffer ( 50 mM VS S N lc 5 "m r r'^ ^ 4 ° ^ ° f inhibitor di,utions in 10% 

cubation period, the assay J^Tt5S^«5SS of if T * P " F0 "° Win9 3 15 minUte «"«"- 
pNA, Pharmacia Hepar Inc. 500 uM final concent^ on ? tk ^ ^hromogenic substrate S-2288 (D-lle-Pro-Arg- 
slope of the progress curves durChllSS^^? '""'^ W6re Ca,CU,ated fr ™ *• 

of substrate to the assay. The true wWlSSS J* 1 T COuree> between 1 and 5 ™ lowing addition 

centration (S) and the 1S^T?££X T * to ^ «* 

& Sons, New York. New York, pp 100-TS) ^ ( ^ ° 975) EnZyme Kinetics - John 

Claims 

1. A compound of the formula ! 

Rl-A-B-D-E n -R2 

wherein 

R1 represents 
hydrogen, 

R13, 
wherein 

A is the group A1-A2-A3, wherein 

" a,ky, ary, a W , heter- 

laikyl. which may be suSiiS X l >" an W' heterocycloaikyl and heterocycloaiky- 

A3 isC(O), 

B is the group B1-B2-B3. wherein 

cloalkyl and heterocycloalkylalkyl ^' ^ V ' heteroa ^'. heteroarylalkyl. heterocy- 



R13 
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B3 isC(O), 

D is the group D1-D2-D3, wherein 

D1 is NR80, wherein R80 is selected from the group consisting of hydrogen, alkyl, aryl, arylalkyl, heter- 
oaryt, heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl, 

D2 is CR81 R82 f wherein R81 and R82 are independently selected from the group consisting of hydrogen 
and unsubstituted or substituted alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and 
heterocycloalkylalkyl, 

D3 is C(O), 

E n is (E1-E2-E3) n , wherein 

n is an integer of from 0 to 3, 

E1 is NR70, wherein R70 is selected from the group consisting of hydrogen, alkyl, aryl, arylalkyl, heter- 
oaryl, heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl, 

E2 . is-CR71R72, wherein R71 and R72 are independently selected from the group consisting of hydrogen 
and unsubstituted or substituted alky!, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and 
heterocycloalkylalkyl, 

E3 is C(O), 

R2 is selected from the group consisting of NR21R22, OR23 and R24, wherein R21, R22, R23 and R24 
are independently selected from the group consisting of hydrogen and unsubstituted or substituted 
alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl and heterocycloalkylalkyl, 

and pharmaceutical^ acceptable salts thereof. 

The compound of claim 1 , wherein the radicals of R12 can be substituted with a substituent selected from the group 
consisting of halogen, CF 3 , hydroxy, nitro, amino, cyano, carboxy, aminocarbonyl, alkylsulfonyl, aminosulfonyl, 
alkoxy, alkylcarbonyiamino and mono- or di-aikylamino. 

The compound of claim 1, wherein R92 and R93 independently are selected from the group consisting of alkyl, 
phenyl, phenylalkyl and pyridylalkyl, which can be substituted with a substituent selected from the group consisting 
of alkyl, alkoxy, alkylamino, dialkylamino, tetraalkylammonium, aminoalkylaryl, aminoarylalkyl, hydroxycarbonyl, 
halogen, hydroxy, amino, aminocarbonyl, amidoxime, acylimido, amidino, guanidino. alkoxycarbonylamino, alkoxy- 
carbonyiamidino, alkoxycarbonylguanidino, triazolyl and alkylsulfonyl. 

The compound of claim 1 , wherein the radicals of R96 and R97 can be substituted with a substituent selected from 
the group consisting of hydroxycarbonyl, aminocarbonyl, alkylated aminocarbonyl, alkoxycarbonyl, tetrazol, hydrox- 
ysulfonyl, aminosulfonyl and phosphonic acid. 

The compound of claim 1 , wherein the radicals of R81 and R82 can independently be substituted with a substituent 
selected from the group consisting of amino, aminocarbonyl, amidino, guanido, aminoalkyl, hydroxy, mercapto, 
which can be substituted with a protecting group, and acetimido, nitro and cyano. 

The compound of claim 1 , wherein the radicals of R71 and R72 can independently be substituted with a substituent 
selected from the group consisting of alkyl, alkoxy, halogen, CF 3 , nitro, cyano, alkylsulfonyl and alkylcarbonyl. 

The compound of claim 1 , wherein the radicals of R21 , R22, R23 and R24 can independently be substituted with 
halogen, CF 3 , hydrogen, nitro, cyano, alkoxy, alkylsulfonyl, aminosulfonyl and =0. 

The compound of claim 1 , wherein the mentioned linear or branched alkyl chains have 1 to 6 carbon atoms, the 
unsaturated linear or branched alkenyl and alkynyl chains have 2 to 6 carbon atoms, the cyclic alkyl groups have 3 
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9. The compound of claim 1 , wherein 

R1 is R12CO, wherein R12 is as defined 
A is A1-A2-A3, wherein ' 

A1 is -NH-, 

A2 is -CR92R93, wherein R92 is hydrogen and R93 is as defined, 

B is B1-B2-B3, wherein 
15 B1 is -NH-, 

D is D1-D2-D3, wherein 

D1 is-NH-, - - • .... _ . . '. 

Wi^C^ 

E n is (El-E2-E3) n , wherein 

n is 1 or 2, 
E1 is-NH-, 

R2 is as defined. 

11. The compound of Cairn 10. wherein R1 is a.iyioxycarbony, or a,,y,aminocarbonyl. 

12. The compound of Cairn 10. wherein A represents (L)-4-amidino P hen^a.anine. 

40 1 " SSr^iT* ~ C "* " «*— aCd este, or a pharmace., 

«• -a. Va, „e. Leu. Phe. 2-^. Ala( L c ( N) . ^ 

50 16. The compound of claim 10 wherpin poo ^ 

J. Phenethy,. 3-pheny,propy.. "o^ p ^ insisting of hydrogen, ben- 

strtuted with a substituent selected from i the oT™« ' ' Phe 7 ^' d,pheny,propy '- radica| s may be sub- 

55 17. The compound of claim 10, wherein 

R1 is allyloxycarbonylorallylaminocarbonyl, 
,s (^-a^icJinophenyialanine, 
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B is selected from the group consisting of glutamic acid, glutamic acid ester and a pharmaceutical^ accepta- 
ble salt of glutamic acid, 

D is a residue selected from the group consisting of Arg, Dap, Dab, Orn, Lys, Dap[-C(=NH)-NH2], Dab[- 
C(=NH)-NH2], Lys[-C(=NH)-NH2] t Asn, Ser, Thr, Ser(Bzl), Arg(N0 2 ), Trp, Phg, Ala, Val, lie, Leu, Phe, 2- 
Abu, Ala(3-CN), Ala(3-amidino), 2-Abu(4-CN), 2-Abu(4-amidino), 
E is a residue selected from the group consisting of Cha, Chg and Phe[4-C(-S-CH 2 -CH r S-)-Ph], 
R22 is hydrogen or a radical selected from the group consisting of benzyl, phenethyl, 3-phenylpropyl, fiuorenyl, 
diphenylmethyl, diphenylethyl and diphenylpropyl, which radicals may be substituted with a substituent 
selected from the group consisting of F, CI, Br, hydroxy, methoxy, nitro, cyano, alkylsulfonyl, aminosulfonyl 
and trifiuoromethyi. 

18. The compound of claim 10, which is 

Alloc-pAph-Glu-Arg-Cha-NH 2 , 

Allylaminocarbonyl-pAph-Glu-Arg-Cha-NH 2l 

Alloc-pAph-Glu-Arg-Chg-NH 2 , 

Alloc-pAplvGlu-Dap[-C(=NH)-NH 2 ]-Cha-NH 2 , 

Alloc-pAph-Glu-Ala[3-C(=NH)-NH2]-Cha-NH 2 , 

Alloc-pAph-Glu-Asn-Cha-NH 2 , 

Alloc-pAph-Glu-Dab-Cha-NH 2 , 

AI{oc-pAph-Glu-Dap[-C(=NH)-NH2]-NH 2 , 

Alloc-pAph-Glu-Gly-Cha-NH 2 , 

AHoc-pAph-Glu-Thr(Bzl)-NH-(CH 2 ) 2 -CH(Ph) 2 , 

Alloc-pAph-Glu-Dab-NH-CH^CH^phenyl, 

A!loc-pAph-Glu-Asn-NH-CH 2 -Chx, 

Alloc-pAph-Glu-2-Abu[4-C(=NH)-CH3]-Cha-NH 2 , 

Alloc-pAph-Glu-Dap[-C(=NH)-CH3]-Cha-NH 2 , 

Alioc-pAph-Glu-Dab[-C(=NH)-NH2]-Cha-NH 2 , 

Alloc-pAph-Glu-2-Abu[4-CN]-Cha-NH 2 , 

Alloc-pAph-Glu-Ala[3-CN]-Cha-NH 2 , 

AMoc-pAph-Glu-Asn-{1-naphttiyl)-methylamide, 

AIIoc-pAph-Glu-Asn-(1 -naphthyl)-1 -ethylamide, 

Alloc-pAph-Glu-Asn-(2-naphthyl)-methylamide, 

Alloc-pAph-Glu-Asn-{3,4-dichIorobenzyi)-amide, 

AJIoc-pAph-Glu-Asn-2-(3-chlorophenyl)-ethylamide, 

Alloc-pAph-Glu-ArglNO^-Cha-NH^ 

Alloc-pAph-Glu-Cys[Bzl]-Cha-NH 2 , 

AIIoc-pAph^Glu-Trp-Cha-NH 2 , 

Alloc-pAph-Glu-Phg-Cha-NH 2 , 

Alloc-pAph-Glu-Asn-{9-fluorenyl)-amide, or 

Alloc-pAph-Glu-Asn-(3,5-ditrifluormethylbenzyl)-amide, 

. and pharmaceutical^ acceptable salts, amides, esters thereof. 

19. A process for the preparation of a compound as defined in claim 1, which comprises 

a1) attaching a compound of the formula Fmoc-En-OH or Fmoc-D1-D2-COOH, where Fmoc is 9-fluorenyl- 
methoxycarbonyl and E n , D1 and D2 are defined as in claim 1 , to an acid sensitive linker coupled to a solid sup- 
port, and cleaving off the protecting group Fmoc, 

a2) repeating the procedure as described in step a1) above with Fmoc-B1-B2-COOH, 

a3) repeating the procedure as described in step a1) above with R1-A1-A2-COOH, and 

a4) finally cleaving off the compound obtained according to steps a1) through a3) above by means of TFA from 

the resin, where TFA is trifluoroacetic acid, 

or 

b1) coupling the side chain carboxylic acid of Fmoc-B1-CH(R97)-COOPG, where Fmoc is as defined in step 
a1) above, R97 is a radical as defined in claim .1 except hydrogen, which is substituted with a hydroxycarbonyl 
group, and PG is a protecting group, to an add sensitive benzylalcohol type of linker attached to an amino func- 
tionalized resin, 
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b2) cleaving off the protecting group PG 

b4) cleaving off the Fmoc group P 2) ab ° VS by m6anS of a suitab,e coupling agent, 

. b5) coupling of the compound Rl-A1-A2-cnnH ir, , i . . 
«*) cleaving off the eonjound obtained Sep b51 ?t2°^ d " C * - Pr ° Cedure ' and 

22. Use of a compound as defined in riaim 1 „ 
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